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Certification for Principal Investigators and Co-Principal Investigators:
I certify to the best of my knowledge that:
 
(1) the statements herein (excluding scientific hypotheses and scientific opinions) are true and complete, and
(2) the text and graphics herein as well as any accompanying publications or other documents, unless otherwise indicated, are the original work of the
signatories or individuals working under their supervision.  I agree to accept responsibility for the scientific conduct of the project and to provide the
required progress reports if an award is made as a result of this proposal.
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award terms and conditions if an award is made as a result of this application.  Further, the applicant is hereby providing certifications
regarding Federal debt status, debarment and suspension, drug-free workplace, and lobbying activities (see below), as set forth in Grant
Proposal Guide (GPG), NSF 00-2.  Willful provision of false information in this application and its supporting documents or in reports required
under an ensuring award is a criminal offense (U. S. Code, Title 18, Section 1001).
 
In addition, if the applicant institution employs more than fifty persons, the authorized official of the applicant institution is certifying that the institution has 
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an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection
with the awarding of any federal contract, the making of any Federal grant, the making of any Federal loan, the entering into of any cooperative agreement,
and the extension, continuation, renewal, amendment, or modification of any Federal contract, grant, loan, or cooperative agreement.
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Federal contract, grant, loan, or cooperative agreement, the undersigned shall complete and submit Standard Form-LLL, ‘‘Disclosure Form to Report
Lobbying,’’ in accordance with its instructions.

(3) The undersigned shall require that the language of this certification be included in the award documents for all subawards at all tiers including
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This certification is a material representation of fact upon which reliance was placed when this transaction was made or entered into.  Submission of this
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1 Dr. Peter Alpert,
Department of Biology
University of Massachusetts, Amherst
Amherst, MA 01003-5810
palpert@bio.umass.edu

EZ0321975
Male

Life Science Biological

******

09/25/00 P P

2 Dr. Subir K. Banerjee,
Department Geology and Geophysics
University of Minnesota
310 Pillsbury Drive SE
Minneapolis, MN 55455-
banerjee@umn.edu

000011659
Male

Geological Sciences

******

09/25/00 P P

3 Dr. Joan F. Braddock,
Institute of Arctic Biology
University of Alaska Fairbanks
311 Irving I Bldg.
Fairbanks, AK 99775-7000
ffjfb@uaf.edu
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Female

Ecology
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4 Dr. Lee W. Cooper,
Ecology and Evolutionary Biology
University of Tennessee
569 Dabney Hall
Knoxville, TN 37996-
lcooper1@utk.edu

AX0607339
Male

Geological Sciences

******

09/25/00
09/05/00

P R Very Good

5 Dr. Sherry O. Farwell,
Graduate Education and Research Office
South Dakota School of Mines and Tech.
501 East St. Joseph
Rapid City, SD 57701-3995
sherry.farwell@sdsmt.edu

HU0523082
Male

Chemistry

******

09/25/00
09/23/00

P R Very Good

6 Dr. Maria J. Gonzalez,
Department of Zoology
Miami University
Oxford, OH 45056-
gonzalmj@muohio.edu

TB0762692
Female

Environmental Biology

******

09/25/00 P P
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7 Dr. Richard A. Hansis,
Environmental Science
Humboldt State University
Natural Resources
Arcata, CA 95521-
rah14@humboldt.edu

GS0571005
Male

Geography
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8 Dr. Everette Joseph,
Physics and Astronomy
Howard University
2355 Sixth Street, NW
Washington, DC 20059-0001
ejoseph@howard.edu

QT0788729
Male

Physics
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9 Dr. Gerald Matisoff,
Department of Geological Science
Case Western Reserve University
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10 Dr. Mark Meo,
Science and Public Policy Program
University of Oklahoma
100 E. Boyd Street, Rm. S-202
Norman, OK 73019-
mmeo@ou.edu

BN0606163
Male

Law
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11 Dr. Heidi M. Nepf,
Civil and Environmental Engineering
Massachusetts Institute of Technology
Parsons Laboratory, 48-423
Cambridge, MA 02139-4307
hmnepf@MIT.EDU

MW0708990
Female

Physical & Chemical
Oceanography

******

09/25/00 P P

12 Dr. Craig W. Osenberg,
Department of Zoology
University of Florida
223 Bartram Hall
Gainesville, FL 32611-8525
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13 Dr. James N. Petersen,
College for Engineering and Architecture
Washington State University
145 Dana Hall
Spokane Street
Pullman, WA 99164-2719
jnp@wsu.edu

KY0788552
Male

Engineering-Chemical
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14 Dr. Robert A. Reves-Sohn,
Marine Geology and Geophysics
Woods Hole Oceanographic Institution
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HG0779997
Male

Geological Sciences
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09/25/00 P P

15 Dr. Lynn M. Walter,
Department of Geological Sciences
University of Michigan
425 East University St.
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AD0516805
Female

Geological Sciences
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09/25/00 P P
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Title:Global Change and Marine Ecosystems: Linking Climate, Biodiversity, and
Environmental Health.
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program,
IGERT-Preproposal
Principal Investigator:Knowlton, Nancy

Received Date:09/05/00
Rating:Very Good

Review:
The object of the proposed Scripps Institute of Oceanography IGERT project is to
facilitate the participation of oceanography graduate students in team-based,
problem-solving multidisciplinary projects that bear on significant problems of global
change within the world ocean, including the linked problems of climate change,
biodiversity, and environmental health. The proposal seeks to train a new generation
of Ph.D. students who will receive their training outside of what is perceived as narrow
disciplinary fields that are dictated by the availability of research funding to individual
investigators. The specific mechanisms that will be implemented include two
structured problem-solving courses that will be designed to give students exposure to
information technology tools, computational resources, and a better understanding of
conceptual issues relating to global change and marine ecosystem response. More
practical applications of this approach will be undertaken in the second year to outline
solutions to specific complex marine environmental problems. Internships with
outside partners, including those in Latin America, and workshops to bring outside
specialists and students to San Diego will be undertaken and will provide trainees with
a more global perspective on environmental problems in marine systems.

By and large, I think this is a very solid proposal. The goal of giving graduate
students an enhanced, internationally objective perspective on the problems of global
change in marine systems is extremely important. However, as the PIs point out,
oceanography is by definition a much more multidisciplinary endeavor than most
academic departments. Even without IGERT, most Ph.D graduates of oceanographic
institutes and departments in the U.S. have a relatively broad recognition of
multidisciplinary approaches. For example, a biological oceanographer studying
phytoplankton dynamics or distributions has to have an understanding of physical
oceanography in order to make sense of the biology, and the chemistry of sea water
is also governed by geological, physical, and biological processes. So Ph.D.
graduates in oceanography normally have a much broader perspective than most
other natural scientists on how to work across disciplinary boundaries. In addition,
much of the recent large program funding for oceanographic research (e.g. WOCE,
JGOFS, TOGA, ODP) has been oriented toward global change problems, and Scripps
has been well-positioned to expose its students to those problems through its funded
research.

NATIONAL SCIENCE FOUNDATION
Review (Jacket Copy)
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Nevertheless, I liked a lot of what I read in the pre-proposal. Naturally strong ties to
Latin American institutions will be expanded, as will be work with local partners such
as the Southwest Fisheries Research Center, the San Diego Supercomputer Center
and organizations with K-12 education outreach missions. This preproposal also
appears to dovetail well with Scripp's organizational efforts to improve its expertise in
marine biodiversity and marine conservation specifically, as well as interdisciplinary
work in general. In terms of weaknesses, I don't think strengthening linkage with Latin
American institutions is by itself enough to satisfy the need to improve participation of
underrepresented groups such as Hispanics who must be either permanent residents
or U.S. citizens, as per the IGERT guidelines. Formally involving a San Diego area
community college with a high Hispanic enrollment might be a positive step to take for
a full proposal, so as to give the planned K-12 outreach planned a continuity that will
extend to undergraduate education.

Reviewer:
Cooper, Lee W.
Ecology and Evolutionary Biology

Email:lcooper1@utk.edu

Suggested Reviewers:
None

Conflict of Interest:
None
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Title:Global Change and Marine Ecosystems: Linking Climate, Biodiversity, and
Environmental Health.
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program,
IGERT-Preproposal
Principal Investigator:Knowlton, Nancy

Received Date:09/23/00
Rating:Very Good

Review:
Review of NSF-IGERT Preproposal #0092117
"Global Change and Marine Ecosystems"
Nancy Knowlton, et al., Scripps Institution of Oceanography

Summary of Proposed IGERT Project:
The proposed project is designed to establish a new model at SIO for the training of
future marine scientists. Currently, graduate students at SIO follow the traditional
model of working in a single research group on relatively narrow research topics and
there is little institutional incentive for graduate students to acquire the personal social
skills necessary for integrating their science with a broader public audience. To
make this fundamental change at SIO, the authors claim that large-scale external
support for a new multidisciplinary approach is required. If funded, the project will
employ a team-based, problem-solving, multidisciplinary research strategy that will be
guided by marine scientists from the new SIO Center for Marine Conservation and
Biodiversity, computer scientists from the San Diego Supercomputing Center,
fisheries experts from the Southwest Fisheries Center, marine ecologists from Centro
de Investigacion Cientifica y Educacion Superior de Ensenada (CICESE), policy
experts from the UCSD Institute for Global Conflict and Cooperation, and other
geoscientists from SIO.
Review Comments:
This preproposal was well prepared and contains short descriptions of the proposed
project that correspond to most of the specific IGERT criteria in the NSF solicitation.
Positive aspects of the proposed IGERT plan include: 1) a demonstrated importance
to more broadly train future marine scientists so they can understand the linkages
between the diverse set of physical, chemical, climate, and human processes that
influence the vulnerability of oceanic ecosystems, 2) a sound multidisciplinary
research program that is driven by three general questions [What are the present and
historical rates of change in the physical, chemical, and biological attributes of marine
ecosystems? How are changes in climate and marine bioidiversity coupled? Is
humanity irrevocably changing the balance, and if so, what should be done?], 3) a
training plan that involves individual problem-solving courses, creation of learning
modules by the graduate students, team-based study of potential effects from global
change, opportunities for summer internships and workshops at SIO and locations in

NATIONAL SCIENCE FOUNDATION
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Latin America, and a series of half-day workshops on issues of ethics, sustainability,
scientific responsibilities, diversity, etc., 4) the establishment of a competitive
mini-grant program that will allow IGERT students to pursue training, equipment, or
projects not available at SIO, 5) an adequate management structure consisting of the
PI and a ten member steering committee, which will contain a mix of senior scientists
and IGERT students, 6) an assessment plan that will involve a doctoral student in
education to obtain/analyze input from the IGERT students and 7) the proposed
IGERT project can be expected to benefit from the establishment and growth of the
SIO Center for Marine Conservation & Biodiversity.
Despite these preceding favorable aspects, there are several concerns. First, the
number of IGERT-supported students will be eight out of the thirty to thirty-five new
graduate students who enroll annually at SIO. What is the future plan to integrate the
multidisciplinary concept throughout the marine ecosystem program at SIO? Second,
how will this new multidisciplinary approach be sustained at the conclusion of the
IGERT funding? No described plan for program sustainability risks a rapid return to
the more traditional SIO model as graduate students are suddenly forced to work for a
single research group on narrower topics. Third, as described in the preproposal, the
multidisciplinary IGERT project is designed to change graduate education and training
exclusively at SIO. How might a successful change at SIO be transferred to and
adopted at other research institutions and universities?
Review Summary:
My rating for this preproposal is "Very Good" and I therefore place it in category 1
(highly recommended).

Reviewer:
Farwell, Sherry O.
Graduate Education and Research Office

Email:sherry.farwell@sdsmt.edu

Suggested Reviewers:
None

Conflict of Interest:
None
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Title:Global Change and Marine Ecosystems: Linking Climate, Biodiversity, and
Environmental Health.
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program,
IGERT-Preproposal
Principal Investigator:Knowlton, Nancy

Received Date:09/21/00
Rating:Good

Review:
This project brings together faculty and staff at Scripps Institution of Oceanography
and the San Diego Supercomputer Center (as well as a consortium of other groups).
The overall focus is on training students who can effectively address human-induced
changes on marine systems. There is a strong interest in merging science and policy
and in furthering ties with Latin American countries and the Hispanic community.

1. Intellectual merit and quality

a) Importance and coherence of multidisciplinary research scheme

The project lays out three general questions that define the overall scope of the
project: 1) what are the rates of change of phys/chem/bio attributes of marine
systems; 2) How are changes in climate and marine biodiversity coupled; 3) is
humanity irrevocably changing the balance (à of what?). I liked the general nature of
these questions (rather than a list of faculty research projects). However, at several
points in the proposal, the need to inform policy was emphasized. From what I can
tell from the CV's, none of the associated faculty have particular expertise in policy.
This seems like a major issue limiting the success of the overall program.

b) Quality of major research efforts

As with other proposals, this is difficult to evaluate given the nature of the program
and the limited space. The PI's are generally well-established with relatively
productive research programs.

2. Broader impacts

a) Quality and innovation in graduate training (inc. communication, teamwork,
leadership, ethics)

The proposal argues that the IGERT would bring a fundamental change to graduate
training at SIO, by breaking students out of the "single lab" mindset. In the first year,
students will enroll in problem-solving courses. A diverse set of faculty will participate.

NATIONAL SCIENCE FOUNDATION
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In the second year, there will be a single group project tackling a much more complex
problem. Both of these activities are innovative and will facilitate professional
development. There's also mention of NSF-style mini-grants programs, which would
further facilitate professional development.

There also will be summer internships, primarily in Latin America. These internships
will develop from existing ties between SIO and programs in Latin America. My major
concern here is the desire to bring in Latin American students on stipends - IGERT's
rules preclude offering stipends to persons that are not citizens or permanent
residents of the US. Perhaps the overhead (or other state monies) could be used to
support this part of the program. It seems a very worthwhile activity.

Throughout the proposal, I found that I applauded the PI's goals and vision. However,
there was little detail to convince me that the program would work. There's reference
made to policy development, K-12 outreach, the participation of Latin American
students. I'm not sure that I see how an IGERT can tackle all of these fronts and still
have a demonstrable impact. I gather the point is to provide a diverse set of
internship opportunities to the students. This is a good goal, but I worry that if each
student chooses a very different option, the group will become fragmented and lose
some of its cohesiveness. What can be done to ensure a high quality experience?

b) Career development

See above. The internships provide a valuable opportunity for networking and seeing
"alternative" career options.

3. Logistics (organizational plan; recruitment/retention; assessment)

I'm not certain how the students are tracked through the program. Are students taken
as a single cohort through the program, or will the IGERT support multiple cohorts?
This should be more clearly explained in a full proposal.

I thought the recruitment plan was good; other elements of assessment and retention
are adequate.

Rating: Good, based on weighting of 40 % (item 1), 55% (item 2) and 5% (item 3).

Reviewer:
Osenberg, Craig W.
Department of Zoology

Email:osenberg@zoo.ufl.edu

Suggested Reviewers:
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Conflict of Interest:
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Title: IGERT: Marine Biodiversity and Conservation
Director: Nancy Knowlton
Lead Institution: Scripps Institution of Oceanography (UCSD)

Other Participating Groups:  San Diego Supercomputer Center; NOAA Fisheries/Southwest
Fisheries Science Center; UCSD Graduate School of International Relations/Pacific Studies;
World Wildlife Fund, Conservation International

A. Project Summary
Human beings profoundly affect many of the physical and biological processes of the

planet, with consequences for the future that are poorly understood. For many years, concern has
focused on terrestrial ecosystems, but the vulnerability of marine ecosystems is also now
apparent. Oceans cover 70% of the earth’s surface, and maintaining their physical and biological
integrity is one of the greatest challenges of this century. Linkages between physical and
biological processes in the sea are only beginning to be explored, and recent technical
developments in genomics and informatics offer enormous promise for the future. However,
identifying the magnitude and causes of environmental change is not enough: the direct and
indirect socioeconomic causes of these changes must be determined, the environmental and
socioeconomic consequences of alternative policy responses must be evaluated, and this
information must be conveyed effectively to the public and to policymakers. To be effective
participants in this process, natural scientists must be able to contribute their expertise to
interdisciplinary research and policy analysis teams, and they must understand political
constraints and opportunities. Similarly, social scientists must be sufficiently cognizant of the
strengths and limitations of the natural sciences to work effectively with natural scientists in
finding solutions.  Here we propose a new type of graduate education and training whose
centerpiece is a series of interdisciplinary, team-based, problem-solving experiences to foster
analytical and communication skills with a global outlook. Students from different backgrounds
will start during their first summer with an intensive introduction to the relevant natural and
social sciences.  This will be followed during the main academic year by a three-quarter course
in which interdisciplinary teams of students work together on case studies and unsolved ocean-
related problems facing society.  Specialized course work in the natural and social sciences
tailored to students’ needs, as well as a bioinformatics course, will also occur during the first
year. During the following summer, students will begin internships, drawing on our partnerships
with non-academic institutions (both governmental and non-governmental) in the US and around
the world. Students will be guided throughout their careers by experts from different disciplines,
and their multidisciplinary dissertation committees will include one member from outside
academia.  These experiences will be supplemented by workshops on ethics, career
opportunities, and communication skills.  In sum, the program is designed to provide the
technical expertise, policy experience, and breadth of perspective needed by future marine
environmental scientists.
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PANEL: IGERT3ESE1
INSTITUTION: University of California-San Diego Scripps Inst of

Oceanography
NSF PROGRAM: Integrative Graduate Education and Research

Training Program, IGERT-Preproposal
PRINCIPAL INVESTIGATOR:
PROPOSAL TITLE: IGERT: Marine Biodiversity and Conservation

PANEL SUMMARY:
Proposal # : PI Last Name: Knowlton

Proposal # : 0300817

Intellectual Merit (strengths/weaknesses):
The proposal will support the training of graduate students in marine environmental
science with a focus on technical expertise, policy experience and breadth of
perspective. A strong component of the proposed program is the social economics of
marine biodiversity. The proposed program will center on three areas: (1) present
marine biodiversity; (2) past marine biodiversity; (3) conserving marine biodiversity in
the future. Would have liked to see more examples of how these three areas would be
addressed for students in the proposed program, e.g.,specific diversity issues for the
future.

Broader Impacts (strengths/weaknesses):
Lays out a well organized and justified program for the IGERT students. This includes
all students taking courses entitled Marine Biodiversity and Conservation and
Interdisciplinary Team-Based Problem Solving along with summer internships. No
international component is mentioned. Good linkages with other groups in biodiversity,
so that internships with such groups as World Wildlife Fund,etc, will be available to
IGERT students. Addresses the major themes of IGERT.

Basis for Recommendation:
This proposal pulls together a strong group at Scripps who have a strong background in
marine biodiversity. The proposed program proposes a well organized graduate
program. Not clear how the three research areas will foster collaboration among the
participants. Also the panel would like to see more interaction with other marine
biodiversity programs supported by NSF.

PANEL RECOMMENDATION: Recommended
PANEL RECOMMENDATION KEY:
DNR:Do Not Recommended, R:Recommended, HR:Highly Recommended

APPROVED BY: Lee, Richard
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Title:IGERT: Marine Biodiversity and Conservation
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program,
IGERT-Preproposal
Principal Investigator:Knowlton, Nancy

Received Date:12/05/02
Rating:Very Good

Review:
What is the intellectual merit of the proposed activity?

The theme of this proposed program; marine biodiversiy and conservation, is an
excellent, broad-based area on which to develop an IGERT program. Coupling the
socio-economic considerations of conservation efforts with an understanding of the
natural science of biodiversity addresses an obvious gap in training of traditional
environmental scientists and policy-makers. The PIs, institutions, and organizations
involved are outstanding and bring a clear international perspective to the program.

What are the broader impacts of the proposed activity?

The proposed training program clearly addresses all the aspects recommended by
the IGERT guidelines including teamwork, communication skills, scientific ethics, and
recruitment of fellows from underrepresented groups. The purpose and
administration of the mini grant program are unclear to this reader.

Summary Statement

This program will train students to bridge gaps between biodiversity issues and
socio-economics. The institutions, PIs and organizations that will be players in the
program are a strong and balanced mix of interests and expertise.

Reviewer:
Gordon, Andrew S.
Department of Biological Sciences

Email:agordon@odu.edu

Suggested Reviewers:
None

Conflict of Interest:
None
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Review (Jacket Copy)
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Title:IGERT: Marine Biodiversity and Conservation
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program,
IGERT-Preproposal
Principal Investigator:Knowlton, Nancy

Received Date:12/09/02
Rating:Excellent

Review:
What is the intellectual merit of the proposed activity?

The general scientific theme of this IGERT is to understand and learn how to maintain
the physical and biological integrity of marine ecosystems in a global sense. The
overall aim of the training program is to educate students so that they can combine
physical and biological concepts, develop and utilize biodiversity informatics and
collaborate with social scientists to enhance understanding links between
environmental changes and socioeconomic cases and consequences. Scripps
Institution of Oceanography is a well known marine science institute that has been
long recognized for collaborations within the natural sciences. This IGERT is novel in
that it brings in strong social science, policy and computer science components in a
highly integrated training program.

The proposed curriculum is very attractive. There is to be a 10 week course
?preceding? Year 1 which provides an introduction to marine biodiversity and
conservation. This leads in to an interdisciplinary team-based problem solving section
in which students will examine case studies and thus be exposed to real-world
problem solving. Each section will require both a traditional paper report as well as a
non-traditional exercise to enhance communication skills such as a mock press
conference or congressional testimony. In this same quarter, students will work with
faculty to plan a seminar series of invited speakers that they will host the following
year. These experiences are innovative, and will simultaneously develop teamwork,
communication and leadership skills.

The additional interdisciplinary course work is very sensible and will clearly benefit
natural science and social science students. The summer internship program will
provide a valuable exposure to international settings. Various organizations have
already partnered with SIO for this purpose and this component is well developed.
Ethics issues will be taught in annual workshops in which speakers will address varied
problems.

Recruitment is a concern of any new graduate program and this has clearly been
given a lot of thought for this IGERT. Additional issues of student retention have been
given due consideration and an appropriate strategy is in place. Lastly, the overall

NATIONAL SCIENCE FOUNDATION
Review (Jacket Copy)

Proposal:0300817 PI Name:Knowlton, Nancy

Printed from eJacket: 08/27/03 Page 1 of 2



management of the program seems to be highly satisfactory.

What are the broader impacts of the proposed activity?

The scientific goal of learning how to maintain the physical and biological integrity of
marine ecosystems is a global issue. The innovative integration of the natural
sciences with the social sciences is appropriate for this research theme, and the
impact of this IGERT will be broadened by encouraging students who are not formally
part of this program to participate in some of the interdisciplinary courses. Students in
this program will be encouraged to exchange ideas with marine scientists from
developing countries thus developing personal contacts and further broadening the
impact of this program.

Summary Statement

This is an excellent IGERT proposal ? all pertinent aspects of this training program
have been carefully planned and there are exciting and innovative features of the
curriculum. There are outstanding faculty at Scripps for this marine subject matter
and quality graduate students are certain to be attracted to this program.

Reviewer:
Kerr, Russell G.
Department of Chemistry

Email:rkerr@fau.edu

Suggested Reviewers:
None

Conflict of Interest:
None
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Title:IGERT: Marine Biodiversity and Conservation
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program,
IGERT-Preproposal
Principal Investigator:Knowlton, Nancy

Received Date:12/03/02
Rating:Very Good

Review:
What is the intellectual merit of the proposed activity?

The program will center on three areas - present marine biodiversity, past marine
biodiversity and application of this knowledge to conserving marine biodiversity in the
future. The discussion of these themes includes the work of the proposed
participants.

What are the broader impacts of the proposed activity?

A good description is given of the path that IGERT students will follow with all
students taking certain courses, including Marine Biodiversity and Conservation and
Interdisciplinaary Team-Based Problem Solving, and a summer internship. Not clear
if there is any international component to the proposal. Propose to work with other
funded California IGERT programs. Appears to have addressed the concerns of an
earlier proposal which was not funded. Management is well described. A number of
partners outside of UCSD are noted which the proposal notes are committed to aiding
their endeavors.

There is no mention of the large number of grants funded by NSF in Biodiversity ,
including several in the marine field, and how this program, if funded, would interact
with this program. Many of these Marine Biodiversity grants have a graduate student
component. Was there any consideration of seeing if the Biodiversity NSF program
would fund the present proposal.

Summary Statement

This proposal is to support the training of graduate students in marine environmental
science with "technical expertise, policy experience and breadth of perspective". The
program is well laid out and justified. Would be have been useful to see more
interaction with other marine diversity work which is supported by NSF. Also lack of

NATIONAL SCIENCE FOUNDATION
Review (Jacket Copy)
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international component is a weakness since IGERT is a global program.

Reviewer:
Lee, Richard

Email:dick@skio.peachnet.edu

Suggested Reviewers:
None

Conflict of Interest:
None
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Title:IGERT: Marine Biodiversity and Conservation
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program,
IGERT-Preproposal
Principal Investigator:Knowlton, Nancy

Received Date:12/03/02
Rating:Very Good

Review:
What is the intellectual merit of the proposed activity?

The program will center on three areas - present marine biodiversity, past marine
biodiversity and application of this knowledge to conserving marine biodiversity in the
future. The discussion of these themes includes the work of the proposed
participants.

What are the broader impacts of the proposed activity?

A good description is given of the path that IGERT students will follow with all
students taking certain courses, including Marine Biodiversity and Conservation and
Interdisciplinaary Team-Based Problem Solving, and a summer internship. Not clear
if there is any international component to the proposal. Propose to work with other
funded California IGERT programs. Appears to have addressed the concerns of an
earlier proposal which was not funded. Management is well described. A number of
partners outside of UCSD are noted which the proposal notes are committed to aiding
their endeavors.

There is no mention of the large number of grants funded by NSF in Biodiversity ,
including several in the marine field, and how this program, if funded, would interact
with this program. Many of these Marine Biodiversity grants have a graduate student
component. Was there any consideration of seeing if the Biodiversity NSF program
would fund the present proposal.

Summary Statement

This proposal is to support the training of graduate students in marine environmental
science with "technical expertise, policy experience and breadth of perspective". The
program is well laid out and justified. Would be have been useful to see more
interaction with other marine diversity work which is supported by NSF. Also lack of
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international component is a weakness since IGERT is a global program.

Reviewer:
Lee, Richard
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Title:IGERT: Marine Biodiversity and Conservation
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program,
IGERT-Preproposal
Principal Investigator:Knowlton, Nancy

Received Date:12/10/02
Rating:Good

Review:
What is the intellectual merit of the proposed activity?

The proposed work will move the fields of marine biology and chemistry, and
oceanography in general by providing an internship program that is at once
innovative and interdisciplinary. The team assembled to accomplish the proposed
program are successful scientists in their individual fields and will certainly succeed in
advancing the fields of marine biodiversity. There is certainly a need for advancing
this field, but the research themes organized in this preproposal may not be the best
means to go about advancing this field in an interdisciplinary fashion. With the posed
research plan, the advancement of each of the individual fields of the PIs will be
possible (and may be why the research themes are organized this way in the first
place), but will promote minimal communication among groups. There needs to be a
coherent set of research questions posed to get this group off the ground, questions
that can only be answered by multidisciplinary teams of researchers. The scope of
the research themes as it stands now does not necessarily warrant a highly
integrative atmosphere. The fact that the research themes are not coherently
designed and are vague also makes it difficult to assess how successful management
and assessment of this IGERT program will be carried out.

What are the broader impacts of the proposed activity?

Students will be trained holistically to accomplish research in the field of marine
biodiversity. This work will be extended to the World Wildlife Fund and Conservation
International, and through internships will help advance research and conservation in
developing countries. The introduction to marine biodiversity course is well thought
out, but in general the approaches presented in this IGERT preproposal are typical of
many graduate programs. Innovative approaches to education, leadership training,
experiential and team-based learning, etc. need to be woven into this program in
order to separate it from existin graduate programs. The suggested internships in
Baja California, and other locations, will be great experiences for the students. It
would be useful for the group to specify exacting what purpose the internships will
serve, and what will be involved (field work? policy training?). The group presents
several useful criteria for assessing the success of the program. This is useful
information.

NATIONAL SCIENCE FOUNDATION
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Summary Statement

This proposal has a great deal of potential. The proposed research themes, although
vague as presented in the preproposal, are interesting, and would serve to advance
the field of marine biodiversity. The proposal would be significantly improved by
revisiting the research themes, and coming up with a more coherent approach to the
research being conducted by PIs and co-PIs, while providing a highly integrative
atmosphere for the students. As it stands, the research themes are not necessarily
multidisciplinary in nature, and may not promote the kind of integrated learning that is
the keystone of the IGERT program. The team of PIs assembled for this program is
good, and several other components of the program have been well thought out (like
the management and assessment section). The expected resource commitments and
budgets are reasonable. The components for recruitment, retention, and and ethics
are well written and certainly sufficient, but do not contain any necessarily new or
innovative approaches to graduate education. More attention to the outreach, career
development, and leadership development components for the students would be
beneficial.

Suggested internship plans will be great experiences for the students, and will
promote partnerships between the university and other organizations.

Reviewer:
Noble, Rachel
Institute of Marine Sciences

Email:rtnoble@email.unc.edu

Suggested Reviewers:
None

Conflict of Interest:
None
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Title: Conservation of Marine Biodiversity - Understanding Threats and Providing Solutions
Principal Investigator: Nancy Knowlton
Lead Institution: Scripps Institution of Oceanography (UCSD)
Other Core Participating Groups: UCSD Graduate School of International Relations/Pacific Studies,
UCSD Department of Economics, San Diego Supercomputer Center; National Marine Fisheries
Service/Southwest Fisheries Science Center

A. PROJECT SUMMARY
Human beings profoundly affect many of the physical and biological processes of the planet, with

consequences for the future that are poorly understood. For many years concern focused on the land, but
the degradation and vulnerability of marine ecosystems is now apparent. Identifying the magnitude and
causes of environmental change is a complex task, but this alone is not enough. The environmental and
socioeconomic consequences of alternative policy responses must be evaluated, and this information must
be conveyed effectively to policy-makers and the public. In order to accomplish this, we propose an
integrated research and training plan designed to answer the following questions for specific marine
ecosystems where we have expertise:

• How have marine ecosystems changed over time and what are the main forces influencing
those dynamics?

• How do marine ecosystems currently function and what services do they provide?
• What are the policy options available for protecting and restoring marine biodiversity and

ecosystem function?
• What information (biological and socio-economic) is needed by decision-makers and how is

it best communicated to them and to the public at large?
To be effective participants in this ambitious agenda, natural scientists must be able to work with

interdisciplinary research and policy analysis teams, and understand political constraints and
opportunities. Similarly, social scientists must be aware of the strengths and limitations of scientific data
in order to work effectively with natural scientists. In the words of the NSF Advisory Committee for
Environmental Research and Education, we need synthesizers.

To meet this need, we propose a new type of graduate training whose centerpiece is a series of
interdisciplinary, team-based, problem-solving experiences to foster analytical and communication skills
with a global outlook. Key novel elements of the program are:

• An intensive introductory course in the relevant natural and social sciences (1st summer)
• A year-long, case-studies course “Marine Science, Law and Policy” in which

interdisciplinary teams of students work together on marine-related problems facing society
(1st academic year)

• A summer internship (national or international, governmental or NGO; 2nd summer)
• Assembly of interdisciplinary teams to elaborate and coordinate research strategies for

targeted ecosystems (year 2).
• “Informatics in Biodiversity” class and workshops in ethics and communication skills (years

2 & 3).
• A dissertation bridging the natural and social sciences that addresses an important marine

conservation problem, with advisors from within and outside academia (years 3-5).
In sum, the program is designed to provide the technical expertise, policy experience, and breadth

of perspective needed by future marine environmental scientists.
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PANEL: IGERT03FB
INSTITUTION: University of California-San Diego Scripps Inst of

Oceanography
NSF PROGRAM: Integrative Graduate Education and Research

Training Program, IGERT Full Proposals
PRINCIPAL INVESTIGATOR:
PROPOSAL TITLE: IGERT: Marine Biodiversity - Understanding Threats

and Providing Solutions

PANEL SUMMARY:
Panel ID: IGERT03FB
PI: Nancy Knowlton
Proposal #: 0333444

Intellectual Merit (strengths/weaknesses):

The proposed program integrates biological research in marine conservation directly
with economics, policy, and sociological research in a very cohesive and innovative
manner that will transform graduate education. Based on scientific and social
investigations, there is no doubt that this program will strengthen knowledge and
understanding of marine ecosystem and the policy alternatives that shape and feed
marine conservation.

Broader Impacts (strengths/weaknesses):

This program should produce a new type of Ph.D., one capable of undertaking the
biological research in marine systems and directly relate that work to the economic and
sociological research necessary to affect policy. It will produce experts that are well
prepared in scientific issues related t marine conservation and that are also capable of
providing integrated social and policy solutions to critical problems being faced by
planetary marine resources.

It is envisioned that this program will serve as a model for future interdisciplinary
education and that graduates of this program will be sought after in academic as well as
government positions. These students will carry a very different kind of educational
experience, that will likely to have a multiplier effect. Society will, therefore, benefit from
the direct scientific and social research and activities of this program, as well as from
the impact that it will have in shaping education and future leaders.

It is expected that this program will challenge institutional changes at the University of
California - San Diego Scripps Institute of Oceanography to improve education aspects
and activities of the institution. It will serve as an institution model that shows that
education activities are equally important as research activities.

NATIONAL SCIENCE FOUNDATION
Panel Summary Jacket Copy

Proposal:0333444 PI Name:Knowlton, Nancy
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Title:IGERT: Marine Biodiversity - Understanding Threats and Providing Solutions
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program, IGERT
Full Proposals
Principal Investigator:Knowlton, Nancy

Received Date:06/07/03
Rating:Excellent

Review:
What is the intellectual merit of the proposed activity?

This program focuses on creating a graduate training that integrates marine
conservation, economics, and policy. The first summer of the program incorporates an
intense introductory course with all the elements embedded. Years 1 and 2 are highly
structured with internships, workshops, informatics, and other relevant topics. Years
3-5 consist of workshops in communications, policy and data management.
This is a leading group in marine conservation ranging from individual conservation
biology to economics research. Carson developed much of this methodology and
integrating him with the field researchers has the potential to dramatically change the
type of student produced. This would be an important step forward. Also, focusing on
informatics skills while the dissertation research is being undertaken means that the
student won't forget the information before actually using it. Assuming that students
survive this intense and extensive program, they should emerge with a real
understanding of the policy, economic and biological aspects of conservation,
something that is currently missing.
This is the only proposal of this type I have read in which economic and policy
elements are integrated research programs in themselves, and that also are an
integral part of the program.
My major concern is that research is not undertaken until y 3, and the program
becomes, at a minimum, a 5 y one. This could be become an undesirable element of
this program.
In general, this is a well-developed and important new direction for a program.

What are the broader impacts of the proposed activity?

This project will link academics in conservation biology with economic and policy
experts, and with real practical conservation problems in an increasingly stressed
marine system. Recent analyses such as those in the Washington Post and
elsewhere have demonstrate that our marine biological resource base has been
vastly over-estimated and is in serious decline. Programs such as this have the
potential to produce experts capable of providing policy and answers.
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Title:IGERT: Marine Biodiversity - Understanding Threats and Providing Solutions
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program, IGERT
Full Proposals
Principal Investigator:Knowlton, Nancy

Received Date:06/08/03
Rating:Excellent

Review:
What is the intellectual merit of the proposed activity?

Intellectual merit of the proposal is extremely strong, with participation of appropriate
and broad interdisciplinary disciplines to address four dynamic and timely research
areas. The approach is both intellectually exciting and practical (in the sense of
coherent and attainable policy implications). The PI presents a cohesive and
extremely innovative redesign of graduate curricula that is applied to well-defined
research of strong intellectual merit. Rather than 'tacking on' interdisciplinary
activities to a traditional program, this group has critiqued traditional education, and
rebuilt it from the ground up. They say that 'multi-disciplinarity is not
inter-disciplinarity,' and act on that belief. Bravo!

The structured interdisciplinary learning experiences, beginning with the summer
orientation and case studies, are extremely well conceived and coherent. The
problem-based student-team research is especially innovative, and will likely
guarantee that students take seriously the excellent core coursework that spans
disciplines.

I was pleased to see recognition of not only the importance of students" using others"
(public) data, but also of criticality of students learning themselves to be data
providers.

I was particularly impressed that the teaching and communication courses, if offered
by 'outsiders' to IGERT fellows, are co-taught with those outsiders and IGERT
(domain) faculty. This co-teaching will instill content of interest to the students in
those 'incidental' but important courses/workshops, and show that the researcher(s)
who have the students" respect care about those topics enough to give their time.

What are the broader impacts of the proposed activity?

Likely impact of this program will be very strong. First, in a direct way it will produce
excellent scientists for a 'new' age. Secondary effects are at least as important:

NATIONAL SCIENCE FOUNDATION
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1) This program will serve as a model for other interdisciplinary programs.

2) Graduates of this program will (likely) be sought after in academic as well as
government positions. When they go to traditional programs, they will carry with them
a very different kind of educational experience, one that is likely to have a multiplier
effect. I hope to see those sparks fly.

3) Joint activities with other IGERT programs, and other institutions (UC Davis, UCSB,
non-academic NGO"s, etc.) will provide support for students not possible in a
traditional university setting; these relationships will go both ways, however, and the
SIO program will positively impact those programs as well.

Summary Statement

I very strongly recommend funding this proposal. It is the strongest of the nine I have
read, and the one likely to have the strongest impact, both in terms of direct and
indirect effects.

Reviewer:
Cushing, Judy
Department of Computer Science

Email:judyc@evergreen.edu

Suggested Reviewers:
None

Conflict of Interest:
None
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Title:IGERT: Marine Biodiversity - Understanding Threats and Providing Solutions
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program, IGERT
Full Proposals
Principal Investigator:Knowlton, Nancy

Received Date:06/06/03
Rating:Excellent

Review:
What is the intellectual merit of the proposed activity?

This proposal is timely in addressing the urgent problem of marine ecosytem decline
and restoration. The questions proposed to be addressed strike at the heart of the
problem: how and why are marine ecosystems changing, how do marine ecosystems
functions and what services do they provide, what policy options are available, and
what information and communication with policy makers and the public are needed.
Scientific questions to be addressed include establishing baseline conditions
(currently unknown) and the effects of fishing, disease, non-point source pollution,
invasions, and global climate change. Science begins to bridge to policy in
addressing not only ecosystem functions, but ecosystem services provided. Policy
options will then be explored, benefiting from ongoing results of scientific
investigations, and information needs will be studied. Curiously absent is a risk
analysis component, as many of the questions will not be deterministic in nature.

What are the broader impacts of the proposed activity?

The investigators propose an educational experience that in a sense reverses
traditional pedagogical methods in providing interdisciniplinary, team-based problem
identification and solution in the first year, following a summer of intensive marine
coursework. This provision of practical application before theoretical analysis may
better follow predominant student learning patterns. Second year involves student-led
seminars, and thesis development including IGERT min-grant applications.
Subsequent years involve thesis research and workshops. This innovative and
insightful plan has exceptional promise to produce motivated and productive students
with skills in problem identification and solution in team environments. International
aspects are not emphasized strongly, and this appears appropriate considering the
focus of the program. The problem of recruiting domestic graduate students is
addressed through web-based efforts, collaborative with existing efforts of the Office
of Graduate Research and the national IGERT recruiting effort funded by NSF.
Letters of support are generally substantive, providing opportunities for practical
applications and student career development.

Summary Statement
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This proposed IGERT is exceptionally well thought out and targeted with respect to
marine ecosystem restoration. The research proposed appears to be of high quality,
well-integrated, organized, and focused. The addition of a risk analysis component
would further enhance the effort. The interdisciplinary organization is well-balanced
and structured. Outreach to minority feeder programs for recruitment should be
considered. The probability of success in achieving IGERT goals is exceptional.

Reviewer:
Englehardt, James D.
Dept. of Civ., Arch., & Env. Eng.

Email:jenglehardt@miami.edu

Suggested Reviewers:
None

Conflict of Interest:
None
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Title:IGERT: Marine Biodiversity - Understanding Threats and Providing Solutions
Institution:University of California-San Diego Scripps Inst of Oceanography
NSF Program:Integrative Graduate Education and Research Training Program, IGERT
Full Proposals
Principal Investigator:Knowlton, Nancy

Received Date:06/09/03
Rating:Excellent

Review:
What is the intellectual merit of the proposed activity?

The proposal is to develop a program for training students regarding conservation of
marine conservation. The program will expose students to aspects of biodiversity,
ecosystem function, marine policy and law.

What are the broader impacts of the proposed activity?

Marine ecosystems are under continued impact, and training students to be the next
generation experts in marine policy and biodiversity is well targetted and timed. The
proposal is very focused and strong, by all IGERT criteria.

Summary Statement
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